INTRODUCTION
The daily intake of uranium occurs mostly through the food chain and water. For example, uranium is a trace constituent in rock phosphate, which is extensively used as source of phosphorus for fertilisers and livestock feed supplements. Following uptake through the gastrointestinal tract, uranium is mostly deposited in the skeleton. Actually, bone is one of the most important biological accumulators of uranium (1) . It is said that uranyl ions could possibly mimics Ca 2þ (2, 3) . Moreover, uranium levels are considerably higher in some regions as a consequence of both (1) the existence of natural deposits of uranium ores and (2) mining activities in these deposits. This is the case of a region in Bahia, a state in the northeast of Brazil, encompassing the cities of Caetité, Lagoa Real and Igaporã, hosting the largest Brazilian deposit of uranium ores with an estimated reserve of 100 kton (in uranium, only), and run by the INB (Brazilian Nuclear Industry) (4) . Caetité, for example, has 50 000 inhabitants, where half of them live in small farms, using non-treated water provided by wells and by a creek crossing the mining area. The toxicity of uranium and other alpha-emitting radionuclides (Pu and Am), as well as their radiobiological effects, has been under study for at least 50 y, including life span studies in animals (5 -8) . Regarding long-term uranium incorporation, results from experiments with Beagle dogs carried out at this Laboratory provided some quite important findings (9) :
(1) Uranium is accumulated through prolonged ingestion and distributed both in bone and bone marrow. Saturation is reached only after 10 y. (2) Doses are imparted to the whole bone marrow volume and, therefore, the primitive haematopoietic stem cells, concentrated in the central marrow (10) , are subject to radioactive burdens as intense as in the bone. (3) It was observed, by a biokinetical approach, that U concentrations in bone and bone marrow per unit of ingested uranium are higher for lower ingestion amounts. For instance (see Figure 5 ) (9) , with a daily ingestion of 100 ppm (100 mg of U per gram of food) during 5 y the concentration in bone and bone marrow reaches 40 mg of U per gram, whereas with a daily ingestion of 20 ppm, the concentration in bone and bone marrow reaches 20 mg of U per gram. Thus, for each parts per million ingested the accumulation in bone and bone marrow is equal to 0.4 and 1.0 mg of U per gram for daily ingestions of 100 and 20 ppm, respectively.
The present study aims at the investigation of uranium burdens on residents of a uranium rich area, as a contribution towards forthcoming radiological protection measures. This is accomplished by using teeth as bioindicators. In fact, teeth are good long-term (chronic) exposure monitors, work as reservoirs for many metals incorporated from the environment (11) , and present metabolical similarity with bones.
Actually, in the biokinetical approach developed at this Laboratory (BIOKINETICS code see) (12) , and in other biokinetics models, bone and teeth are nearly indistinguishable regarding metal incorporation (as e.g. lead and uranium) within 10-20%, according to the individuals ages. The younger the individual is the greater the similarity between teeth and bones. In this regard, the contents of lead experimentally measured in teeth (13, 14) and bones (15, 16) , from individuals with ages ranging from 1 to 21 y, were similar within the experimental uncertainties. Differences were found more accentuated in adults over 20-y old, approximately. Moreover, cortical bone constitutes 80% of the whole skeleton, and is the bone structure presenting the highest similarity with teeth (17, 18) .
MATERIALS AND METHODS
A total of 50 human tooth samples were collected at the control region (Guarapiranga Dam, city of São Paulo, Brazil), and 41 from individuals 5-to 87-y old (males, mostly) and resident in the cities of Caetité, Lagoa Real and Igaporã, Bahia state, northeast of Brazil. Samples from the control region were provided by the Pediatric-odontology Clinic of the University of Santo Amaro, which is in the vicinity of the Guarapiranga Dam region, were observed. Owing to this, the individual's ages were limited up to 10 y. However, this circumstance did not interfere with the main conclusions of this work, as the results were compared with worldwide averages. The residues removal of soft tissues before grinding was performed by means of an ultrasonic bath (25 kHz of frequency). Teeth were washed with 30% v/v H 2 O 2 during 2 h. After removing the soft tissue, the whole tooth was washed with Milli-Q water, dried in a class 100 laminar flow hood and oven dried for 3 h.
Tooth samples were calcinated at 8008C during 1 h, and 0.2 g of ashes were used for analysis. Ashes were dissolved with 2.5 ml of concentrated HNO 3 (acid nitric), Suprapur brand and submitted to an ultrasonic bath for 1 h at 708C until completion of the organic material digestion. Next, it was used 0.5 ml of an internal Indium standard solution at a concentration of 10 mg l 21 , and diluted with high purity de-ionised water (resistivity 18.2 mW cm ), obtained by a Milli-Q water purification up to 25 ml.
Stock standard solutions were prepared from 1000 mg g 21 stock solutions of U, (Spex Industries Inc., Edson. New Jersey, USA). All standard solutions were prepared in 2% HNO 3 . High-pure reagents were used and the water was produced in a Millipore Super-Q apparatus (Millipore, Milford, MA, USA). For the analytical curve, six standard solutions with U content of 0.05; 0.1; 0.2; 0.4; 0.8 and 1.6 mg g 21 , with 1 ml of internal Indium standard.
A Finnigan Mat (Bremen, Germany) model Element 1, high-resolution inductively coupled plasma mass spectrometer was used throughout. Typical operating conditions are listed in Table 1 . Figure 1 shows results obtained from samples collected at the control region (Guarapiranga Dam). The average uranium concentration was noted in teeth from this region is equal to 2 ppb (2 ng of U per gram of teeth dry sample).
RESULTS
From a total of 41 tooth collected in the Bahia state, 17 came from the city of Caetité, 22 from Igaporã and only 2 from the city of Lagoa Real. Averaged out results discriminated per city are in Figure 2 .
In Figure 3 , the results are presented as function of both the individual age and the city.
However, the results are quite scattered and, therefore, uncorrelated with the individuals' age. Additionally, many of them exhibit great fluctuations, the most acute occurring at the ages of 7, 15, 31 and 57 y. These could correspond to overexposure cases.
In view of this, it would be much more statistically significant to take medians of all concentrations instead of arithmetic averages for intercomparison purposes.
The medians of the uranium concentrations in teeth from residents of Caetité and Igaporã are 16 and 4 ppb, respectively. Since only 2 teeth in Lagoa Real were collected, calculation of the median for this case is meaningless.
Thus, by comparing these medians with the control region, the following results were obtained: uranium concentrations in teeth from residents of Caetité and Igaporã are about 8 and 2 times higher than those from the control region, respectively.
DISCUSSION
From data found in literature, U concentrations in skeleton are strongly correlated with feed diet and habits, which greatly vary from region to region. In this regard, it is found that reported values of 0.2 and 0.6 ppb in localities as diverse as Tokyo and New York, respectively (see data compilation) (12) . It would be quite important noting that,
(1) The U average concentration of 2 ppb in teeth measured in the control region is four times higher than the worldwide average for bones (0.5 ppb-see data compilation) (12) . This could be attributed to the excessive discharge of detergent into the Guarapiranga Dam from illegal sewage run out. According to Bikit (19) , the average concentration of 238 U in detergent (mostly from sodium tripoliphosphate) is 780 Bq kg 21 (63 ppm). (2) Regarding the city of Caetité, it is found that the median of the uranium concentrations in teeth of its residents (16 ppb) is over 30 times higher than the worldwide average (0.5 ppb), which is a quite high concentration. (3) Considering the well-known fact that uranium concentrations in organs like bones and teeth are 
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correlated with the amount of uranium present in ingested food, it is concluded that Caetité residents would ingest from food, uranium amounts much higher than the worldwide average ingestion. Actually, uranium worldwide average ingestion is 1 and 2 mg U day 21 for food and water, respectively (12) .
This last conclusion cries for further and deeper investigations with emphasis on the radiobiological risks to the population. This issue lies beyond the scope of this study. In fact, the presence of uranium in bones is an issue of a very high concern, particularly in view of recent studies with Beagle dogs carried out at this Laboratory, as commented in Introduction, according to which uranium accumulated through prolonged ingestion is equally distributed both in bone and bone marrow.
CONCLUSIONS
(1) Residents from the cities of Caetité, Igaporã and Lagoa Real, exhibit considerably high uranium levels in teeth. (2) The situation is worst in Caetité, because uranium teeth levels there are over 30 times higher than the worldwide average for bones. (3) Assuming that uranium concentrations in teeth and bones are similar within 10-20% (for children and young adults), it is concluded that uranium body levels in residents of Caetité are also much higher than the worldwide average. (4) This last finding led to conclude that daily ingestion of uranium in Caetité, from food and water, is equally high. (5) The populations of the studied localities, and Caetité in particular, are subject to radiobiological risks much higher than those for populations living in other regions of Brazil or abroad.
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